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Abstract 
This paper presents comparison of surface measurement results of an ancient Korean roof tile 
using two different image measurement methods recently used in various fields. One is grating 
projection method developed for capturing three dimensional surface shapes at high speed and 
with high precision. The other is Structure from Motion (SfM) and Multi-Vision Stereo (MVS) 
method, one of photogrammetry system, used in computer vision and recently in archaeology. 
In both methods, hardware configuration is simple and low cost such as commercially available 
digital cameras or projectors. In this paper, we quantitatively evaluate matching degree between 
two measured results.  
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ᅗ㸱 SfMࡢᴫᛕᅗ

 ࢫࢸࣞ࢜どࡢཎ⌮࡟ࡼࢀࡤྠࠊ ୍ࡢᅛᐃⅬ⩌࡟ࡘ࠸࡚␗࡞ࡿ఩⨨࡟࠶ࡿྎࡢ࣓࢝ࣛࡢ⏬ീ࡟࠾࠸࡚ᑐᛂ
Ⅼࢆ࡜ࢀࡤࠊᅛᐃⅬ⩌ࡢḟඖ఩⨨ࢆồࡵࡿࡇ࡜ࡀ࡛ࡁࡿࡀࠊMuti-Vision Stereo࡛ࡣᯛ௨ୖࡢ⏬ീࢆ౑ࡗ
࡚ࡼࡾ㧗⢭ᗘ࠿ࡘ㧗ᐦᗘ࡞Ⅼ⩌ࡢḟඖᗙᶆࢆ⟬ฟࡍࡿࠋ
 ᮏ◊✲࡛ࡣࠊࢹࢪࢱ୍ࣝ║ࣞࣇCanon EOS Kiss X8i࡛᧜ᙳࡋࡓ୓㸦㸧⏬⣲ࡢ」ᩘࡢTIFF
⏬ീࢆࠊධᡭࡋࡸࡍ࠸SfM-MVSࢆ౑ࡗࡓࢯࣇࢺ࢙࢘࢔Agisoft Photo Scan Professional Ver.1.2.4࡛ゎᯒࡋࡓࠋ
ゎᯒ࡟ࡣࠊ⏬ീฎ⌮࡟㐺ࡋࡓࣀ࣮ࢺࣃࢯࢥࣥDOSPARA Prime SeriesIntel Core i7-2760QMࠊ RAM16GBࠊ
NVIDIA GeForce GTX560Mࢆ౑⏝ࡋࡓࠋࡲࡓࠊ⏬ീィ ࡛ᚓࡽࢀࡿࢹ࣮ࢱࡣࠊᩘ༑୓㹼ᩘ༓୓௨ୖ࡟ཬࡪ
Ⅼ⩌ࡢ xyzᗙᶆ್ࡸⰍ᝟ሗ࡛࠶ࡿࡓࡵࠊࢹ࣮ࢱฎ⌮࡟ࡣࣇ࣮ࣜࡢḟඖⅬ⩌⏝⦅㞟࣭ ゎᯒࢯࣇࢺ࢙࢘࢔Cloud 
Compare 2.6.1ࢆ⏝࠸ࡓࠋ

 ィ ⢭ᗘࡢホ౯
 ๓㏙ࡢ㸰ࡘࡢ⏬ീィ ἲࡢィ ⢭ᗘࢆホ౯ࡍࡿࡓࡵࠊᅗ㸲࡟♧ࡍࢫࢸࣥ
ࣞࢫ〇ẁᕪࢤ࣮ࢪࢆィ ࡋࡓࠋ᱁Ꮚᢞᙳἲࡢィ ᮲௳ࡣࠊ఩┦ࢩࣇࢺ 16
ᅇࠊᢞᙳ᱁Ꮚᖜ 8mmࠊᇶ‽㠃㛫㝸 0.5mmࠊᇶ‽㠃ᯛᩘ 91ᯛࠊᇶ
‽㠃㛫⿵㛫 1500Ⅼ࡛࠶ࡿࠋSfM-MVSἲ࡛ࡣࠊ୓⏬⣲ࡢTIFF⏬
ീᯛ࠿ࡽᙧ≧ࢆ⟬ฟࡋࠊẁᕪࢤ࣮ࢪࡢᖜ࡜㧗ࡉࡢᐇ ್࠿ࡽᐇ✵㛫ෆ
࡛ࡢࢫࢣ࣮ࣝࢆタᐃࡋࡓࠋ᱁Ꮚᢞᙳἲࡢィ ⤖ᯝࢆᅗ㸳࡟ࠊ6I0096ἲࡢ
ィ ⤖ᯝࢆᅗ㸴࡟♧ࡍࠋ
 ᅗ㸲 ẁᕪࢤ࣮ࢪ 
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
 ᅗ㸳࡟ẚ࡭࡚ᅗ㸴ࡢ᪉ࡀ㧗ᐦᗘ࡛࠶ࡿࡀࠊࢹ࣮ࢱࡀ኱ࡁࡃḞᦆࡋ࡚࠸ࡿ㒊ศࡶᏑᅾࡋ࡚࠸ࡿࠋᅗ୰࡟♧ࡋ
ࡓ$㹼*ࡢẁᕪࡢ࠺ࡕࠊ*ࡢ㧗ࡉࢆࢮࣟ࡜ࡋࡓ$㹼)ࡢ㧗ࡉࢆ⾲㸰࡟♧ࡍࠋ⾲࡟ࡣࠊ᥋ゐᘧḟඖィ ⿦⨨㸦⢭
ᗘsȣP㸧࡛ ィ ࡋࡓẁᕪ㸦ྛẁࡢ㠃ෆⅬࡢᖹᆒ್㸧ࡶࢤ࣮ࢪẁᕪ࡜ࡋ࡚♧ࡋࡓࠋィ ್ࡢᶆ‽೫ᕪ࡛♧
ࡉࢀࡿィ ⢭ᗘࡣࠊ᱁Ꮚᢞᙳἲ࡛ࡢィ ⤖ᯝ࡛ࡣ㹼ȣPࠊSfM-MVSἲ࡛ࡢィ ⤖ᯝ࡛ࡣ㹼ȣP
࡜࡞ࡗ࡚࠸ࡿࠋࡓࡔࡋࠊィ ್ࡢᖹᆒ್࡜ࢤ࣮ࢪẁᕪ࡜ࡢᕪ࡛♧ࡉࢀࡿィ ☜ᗘࡣࠊ᱁Ꮚᢞᙳἲ࡛ࡢィ ⤖
ᯝ࡛ࡣィ ⢭ᗘࡢ⠊ᅖෆ࡛࠶ࡿࡢ࡟ᑐࡋࠊSfM-MVSἲ࡛ࡢィ ⤖ᯝ࡛ࡣሙᡤ࡟ࡼࡗ࡚ⴭࡋࡃຎࡿ⤖ᯝ࡜࡞
ࡗࡓࠋ᧜ᙳ⏬ീෆࡢ≉ᚩⅬࢆ⏝࠸ࡿSfM-MVSἲ࡛ࡣࠊ᧜ᙳ⏬ീࡢ㉁ࡢᙳ㡪ࢆཷࡅࡸࡍࡃ㸪≉࡟ẁᕪࢤ࣮ࢪ
ࡀ≉ᚩⅬࡢᑡ࡞࠸ᖹᆠ㠃࡛ᵓᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡸᖜ᪉ 㸦ྥ⣙PP㸧࡟ẚ࡭࡚㧗ࡉ᪉ྥࡢࣞࣥࢪ㸦⣙PP㸧
ࡀᑠࡉ࠸ࡇ࡜ࡀཎᅉ࡛ࠊィ ࢹ࣮ࢱࡢḞᦆࡸຎ໬ࡀⓎ⏕ࡋࡓ࡜⪃࠼ࡽࢀࡿࠋ




A B C D E F G
ᅗ㸳 ᱁Ꮚᢞᙳἲ࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ⤖ᯝ 
C A B D E F G
ᅗ㸴 SfM-MVS࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ⤖ᯝ 
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
⾲㸰 ᱁Ꮚᢞᙳἲ࠾ࡼࡧ SfM-MVSἲ࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ್ 
 A B C D E F G 
ࢤ࣮ࢪẁᕪ[mm] 0.001 0.500 1.501 3.500 5.494 2.999 0.000
᱁
Ꮚ
ᢞ
ᙳ
ἲ
 Ⅼᩘ 35,595 31,929 31,326 31,738 33,043 33,043 17,144
ᖹᆒ್[mm] -0.060 0.474 1.428 3.536 5.471 3.008 0.000
ᶆ‽೫ᕪ[mm] 0.2240 0.2313 0.2309 0.2170 0.2051 0.2096 0.1727
Sf
M
-M
VS
ἲ
 
Ⅼᩘ 502,409 444,411 854,333 770,736 746,466 695,530 828,030
ᖹᆒ್[mm] -0.536 -0.081 0.442 2.995 5.204 2.984 0.000
ᶆ‽೫ᕪ[mm] 0.1218 0.1347 0.1741 0.1166 0.0829 0.0993 0.1116


㸱ィ ᑐ㇟≀࡜ィ ⤖ᯝ
 ィ ᑐ㇟≀
ィ ᑐ㇟≀ࡢ෗┿⏬ീࢆࡶ࡜࡟⾲㠃ᙧ≧ࢆィ ࡍࡿ⏬ീィ ἲ࡛
ࡣࠊ୍⯡࡟ࠊ㔠ᒓ࡞࡝ࡢගἑ㠃ࡸ࢞ࣛࢫ࡞࡝ࡢ㏱᫂࡞㠃ࢆࡶࡘ≀య
ࡢィ ࡟ࡣࠊ↷᫂࡞࡝ࡢᕤኵࡀᚲせ࡛࠶ࡿࠋ␗࡞ࡿィ ἲ࡟ࡼࡿィ
 ⤖ᯝࡢホ౯ࢆ┠ⓗ࡜ࡍࡿᮏㄽᩥ࡛ࡣࠊ↷᫂࡞࡝ࡢᙳ㡪ࢆཷࡅ࡟
ࡃ࠸ 8 ୡ⣖ࡢ㡑ᅜ㸦⤫୍᪂⨶᫬௦㸧ࡢ㌺୸⎰㸦ᅗ 7ࠊ┤ᚄ⣙
180ੈࠊ኱㜰ᕷ❧኱Ꮫⶶ㸧ࢆィ ࡋࡓࠋ 
 
 ᱁Ꮚᢞᙳἲ࡟ࡼࡿィ ⤖ᯝ
 ᅗ㸰ࡢ඲࿘ィ ⿦⨨ࢆ⏝࠸࡚㌺୸⎰ࢆィ ࡋࡓࠋィ ᮲௳ࡣࠊ఩┦ࢩࣇࢺ 16 ᅇࠊᢞᙳ᱁Ꮚᖜ
8mmࠊᇶ‽㠃㛫㝸 0.5mmࠊᇶ‽㠃ᯛᩘ 91ᯛࠊᇶ‽㠃㛫⿵㛫 1500Ⅼ࡛࠶ࡿࠋࡍ࡞ࢃࡕࠊz㸦㧗ࡉ㸧
᪉ྥࡢィ ྍ⬟✵㛫ࡣ 45mmࠊศゎ⬟ࡣ 30ȝm࡛࠶ࡿࠋᅗ 8࡟ィ ⣔㸯㹼㸱ࡢィ ⤖ᯝࢆ♧ࡍࠋ
ィ ⣔㸯㹼㸱ࡢࢹ࣮ࢱⅬᩘࡣࡑࢀࡒࢀࠊ305,930Ⅼࠊ294,115Ⅼࠊ258,829Ⅼ࡛࠶ࡿࠋ 
 
ᅗ  ᱁Ꮚᢞᙳἲ࡟ࡼࡿィ ⤖ᯝ㸦ྛィ ⣔ࡢィ ࢹ࣮ࢱ㸧
ᅗ 7 ィ ᑐ㇟ࡢྂ௦㌺୸⎰ 
ィ ⣔㸯 ィ ⣔㸰 ィ ⣔㸱
- 57 -
             


 㸱ࡘࡢィ ࢹ࣮ࢱࡣࠊ๓㏙ࡋࡓᇶ‽㠃୰ᚰࡢ఩⨨ࢆཎⅬ࡜ࡍࡿ᪉ἲ࡛఩⨨ྜࢃࡏྍ⬟࡛࠶ࡿࡀࠊ
ࡼࡾ㧗⢭ᗘ࡟఩⨨ࢆྜࢃࡏࡿࡓࡵ࡟ࠊᅗࡢィ ࢹ࣮ࢱࡑࡢࡶࡢࢆ౑ࡗ࡚Ⅼ⩌㛫㊥㞳ࡢ⥲࿴ࢆ᭱ᑠ
໬ࡍࡿ Iterative Closest Point㸦ICP㸧ἲ࡛࣐ࢵࢳࣥࢢࢆ࠾ࡇ࡞ࡗࡓࠋࡇࡢሙྜ࡛ࡶࠊึᮇ≧ែ࡟࠾࠸
࡚㸱ࡘࡢィ ࢹ࣮ࢱ㛫ࡢ㊥㞳ࡀ኱ࡁࡍࡂࡿ࡜ᒁᡤ᭱㐺ゎ࡟㝗ࡾࡸࡍ࠸ࡢ࡛ࠊ࠶ࡽ࠿ࡌࡵᇶ‽㠃୰
ᚰ఩⨨ࢆཎⅬ࡜ࡍࡿ఩⨨ྜࢃࡏࡢ⤖ᯝࢆึᮇ್࡜ࡍࡿࡇ࡜ࡀ᭷ຠ࡛࠶ࡿࠋ㸱ࡘࡢィ ࢹ࣮ࢱࡢྜ
ᡂ⤖ᯝࢆᅗ㸷࡟♧ࡍࠋᅗࡣ zᗙᶆ್࡟ᛂࡌ࡚Ⰽ௜ࡅࡋ࡚࠸ࡿࠋ 

 SfM-MVSἲ࡟ࡼࡿィ ⤖ᯝ
 ᕷ㈍ࡢࢹࢪࢱ୍ࣝ║ࣞࣇ࡛ᅗ 7 ࡢ㌺୸⎰ࡢ෗┿ࢆ 24 ᯛ᧜ᙳࡋࡓࠋ᧜ᙳ⏬ീࡢ≉ᚩⅬᢳฟ࡜ᑐ
ᛂⅬ᥈⣴࡟ࡼࡗ࡚ 10,939 ⅬࡢᅛᐃⅬ࡜ࠊ24 ྎࡢ࣓࢝ࣛࡢ఩⨨࡜ྥࡁ㸦࣓࢝ࣛࣃ࣓࣮ࣛࢱ㸧ࢆ⟬
ฟࡋࡓࠋ≉ᚩⅬᢳฟ౛࡜࣓࢝ࣛࣃ࣓࣮ࣛࢱࡢ᥎ᐃ್ࢆᅗ 10࡟♧ࡍࠋḟ࡟ィ ᑐ㇟≀ୖࡢྠ୍㡿ᇦ
࡟ᑐࡋ࡚ 3 ྎ௨ୖࡢ」ᩘࡢ࣓࢝ࣛ࡟ࡼࡿ᧜ᙳ⏬ീࡢ᝟ሗࢆ⏝࠸࡚㧗ᐦᗘ࡞Ⅼ⩌ࡢᗙᶆ್ࢆ㧗⢭ᗘ
࡟⟬ฟࡍࡿࠋ௒ᅇࡣࠊ10,955,567Ⅼࡢᗙᶆ್ࢆ⟬ฟࡋࡓࠋᅗ 11࡟ࢸࢡࢫࢳࣕ௜ࡁࡢィ ⤖ᯝࠊᅗ
㸷࡟ᙧ≧ࡢࡳࡢ⤖ᯝࢆ♧ࡍࠋᅗ 12ࡣࠊᅗ 9ྠᵝࠊzᗙᶆ್࡟ᛂࡌ࡚Ⰽ࡙ࡅࡋ࡚࠸ࡿࠋࡓࡔࡋࠊ┦
ᑐⓗ࡞ᙧ≧ࡢࡳࢆ♧ࡋ࡚࠾ࡾࠊ3ḟඖᐇ✵㛫ෆ࡛ࡢࢫࢣ࣮ࣝࡣධࡗ࡚࠸࡞࠸୍ࠋ ⯡࡟ࠊᐇ✵㛫ෆ࡛
ࡢࢫࢣ࣮ࣝࡣࠊྠ᫬࡟᧜ᙳࡋࡓ࢟ࣕࣜࣈ࣮ࣞࢩࣙࣥࣂ࣮ࡸᐇ✵㛫ෆ࡟࠾ࡅࡿ 4 Ⅼ௨ୖࡢᗙᶆ್࠿
ࡽồࡵࡿࡀࠊᮏ◊✲࡛ࡣࠊᚋ㏙ࡍࡿࡼ࠺࡟᱁Ꮚᢞᙳἲ࡛ࡢィ ⤖ᯝ࡜ࡢ࣐ࢵࢳࣥࢢ࡟ࡼࡾồࡵࡓࠋ
Dᢳฟࡉࢀࡓ≉ᚩⅬࡢ౛      E࣓࢝ࣛࣃ࣓࣮ࣛࢱࡢ᥎ᐃ⤖ᯝ
ᅗ  ᢳฟࡉࢀࡓ≉ᚩⅬ࡜࣓࢝ࣛࣃ࣓࣮ࣛࢱࡢ᥎ᐃ⤖ᯝ
ᅗ  ᱁Ꮚᢞᙳἲ࡟ࡼࡿィ ⤖ᯝ㸦㸱ࡘࡢィ ⣔ࡢྜᡂ⤖ᯝ㸧
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 ィ ⤖ᯝࡢẚ㍑࡜⪃ᐹ
 ᱁Ꮚᢞᙳἲ࡛ࡢィ ⤖ᯝ㸦ᅗ 㸧࡜ SfM-MVSἲ࡛ࡢィ ⤖ᯝ㸦ᅗ 㸧࡜ࢆẚ㍑ࡍࡿࡓࡵࠊICP
ࢆ౑ࡗ࡚ᚋ⪅ࡢ఩⨨࡜ࢫࢣ࣮ࣝࢆᐇ✵㛫ෆ࡛ࡢᗙᶆ್ࢆࡶࡘ๓⪅࡟ྜࢃࡏࡓࠋࡑࡢᚋࠊ୧⪅ࡢⅬ
⩌㛫ࡢ㊥㞳ࢆィ⟬ࡋࡓࠋᅗ  ࡟㊥㞳ࡢศᕸࢆ♧ࡍࠋ㊥㞳ࡀ  ੈ௨ୖ࡜࡞ࡿⅬࡣࡍ࡭࡚㉥ࡃ⾲♧
ࡉࢀ࡚࠸ࡿࠋィ Ⅼ⩌ᩘࡣࠊ᱁Ꮚᢞᙳἲ࡛ 858,874 ⅬࠊSfM-MVS ἲ࡛ 10,955,567 Ⅼ࡜ 10 ಸ௨
ୖࡢᕪࡀ࠶ࡿࠋࡇࢀࡣ୺࡟ࠊ౑⏝ࡋࡓ࣓࢝ࣛࡢ⏬⣲ᩘࡢ㐪࠸ࢆ཯ᫎࡋ࡚࠸ࡿࠋ㸰ࡘࡢⅬ⩌㛫ࡢ㊥
ᅗ  SfM-MVSἲ࡟ࡼࡿィ ⤖ᯝ㸦ࢸࢡࢫࢳࣕࢹ࣮ࢱ௜ࡁ㸧
ᅗ  SfM-MVSἲ࡟ࡼࡿィ ⤖ᯝ㸦ᙧ≧ࢹ࣮ࢱࡢࡳ㸧
ᅗ  ᱁Ꮚᢞᙳἲ࡜ SfM-MVSἲ࡟ࡼࡿィ ⤖ᯝࡢ㊥㞳ศᕸ
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㞳ࡣࠊ୍᪉ࡢⅬ⩌ࡢྛⅬ࡟ᑐࡋ࡚௚᪉ࡢⅬ⩌ࡢ᭱ࡶ㏆࠸Ⅼ࡜ࡢ㊥㞳ࢆィ⟬ࡍࡿࡓࡵࠊ᱁Ꮚᢞᙳἲ
࡟ࡼࡿィ ⤖ᯝࡢ࠺ࡕ㸱ࡘࡢィ ⣔࡛ඹ㏻ࡋ࡚ィ ࡉࢀࡓⅬ⩌ᐦᗘࡀ㧗࠸㡿ᇦ࡛ࡣࠊ㊥㞳ࡀ 
ੈ௨ୗ࡜࡞ࡗ࡚࠸ࡿࠋ㏫࡟ࠊᅗ ࠶ࡿ࠸ࡣᅗ  ࡟࠾࠸࡚࠸ࡎࢀ࠿ࡢⅬ⩌ࡀ␯࡟࡞ࡗ࡚࠸ࡿࠊ࠶ࡿ
࠸ࡣィ Ⅼࡢ࡞࠸㡿ᇦ࡛ࡣࠊ㊥㞳ࡀ኱ࡁ࠸ࠋ
 ᇶ‽㠃ࢆ౑ࡗࡓ඲✵㛫ࢸ࣮ࣈࣝ໬࡟ࡼࡿ᱁Ꮚᢞᙳἲࡣࠊ ⠇࡛♧ࡋࡓࡼ࠺࡟ᇶ‽㠃ࢆࢫࣛ࢖
ࢲ࡛⛣ືࡉࡏ࡞ࡀࡽ඲⏬⣲࡟࠾ࡅࡿ఩┦್࡜ᗙᶆࡢᑐᛂ⾲ࢆᵓ⠏ࡍࡿ࢟ࣕࣜࣈ࣮ࣞࢩࣙࣥࡀᚲせ
࡛࠶ࡿࠋ㧗⢭ᗘィ ࡟ࡣᇶ‽㠃㛫㝸ࢆᑠࡉࡃࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࡢ࡛ࠊࡇࡢ࢟ࣕࣜࣈ࣮ࣞࢩࣙࣥ
࡟ࡣࠊ㸯㹼᫬㛫⛬ᗘࡢ᫬㛫ࢆせࡍࡿࠋࡋ࠿ࡋࠊࡇࡢᑐᛂ⾲ࡀ࡛ࡁ࡚ࡋࡲ࠼ࡤࠊ࡯ࡰࣜ࢔ࣝࢱ࢖࣒
ࡢィ ࡀྍ⬟࡛ࠊࡑࡢሙ࡛ィ ⤖ᯝࢆ☜ㄆ࡛ࡁࡿࠋ୍᪉ࠊSfM-MVSἲࡣࠊ࠸ࢁ࠸ࢁ࡞᪉ྥ࠿ࡽィ
 ᑐ㇟≀ࡢ෗┿ࢆ᧜ᙳࡍࡿࡔࡅ࡛࠶ࡿࡀࠊ㧗⢭ᗘ࣭㧗ᐦᗘࡢⅬ⩌ࢹ࣮ࢱࡢィ⟬࡟ࡣࠊィ⟬ᶵࡢ⬟
ຊ࡟ࡶࡼࡿࡀᩘ᫬㛫௨ୖࡢ᫬㛫ࢆせࡍࡿࠋ㏻ᖖ㟼Ṇࡋ࡚࠸ࡿᩥ໬㈈ࡢᙧ≧ィ ࡟࠾࠸࡚ࡣࠊࣜ࢔
ࣝࢱ࢖࣒ィ ࡣ࠶ࡲࡾ㔜せ࡛࡞࠸ࡀࠊ༤≀㤋➼࡛ࡢ཰ⶶရࡸ᪋㘄ࡉࢀ࡚࠸ࡿ㑇㊧ෆ㒊ࢆィ ࡍࡿ
ᶵ఍ࡀ୍⯡࡟㝈ᐃࡉࢀ࡚࠸ࡿࡇ࡜ࠊ⏬ീィ ࡣ᧜ᙳࡉࢀࡓ⏬ീࡢ㉁㸦↷᫂ࡸࣆࣥࢺ㸧࡞࡝ࡢᙳ㡪
ࢆཷࡅࡸࡍࡃࠊ࣮ࣞࢨ࣮ࢫ࢟ࣕࣥ࡟ẚ࡭࡚ࠊᏳᐃᛶ࡟ㄢ㢟ࡀ࠶ࡿ࡜࠸࠺ࡇ࡜࠿ࡽࡶィ ⤖ᯝࡀࡍ
ࡄ࡟☜ㄆ࡛ࡁࡿࡇ࡜ࡣᐇ⏝ୖ㔜せ࡛࠶ࡿࠋ
 ࠸ࡎࢀࡢィ ἲ࡟࠾࠸࡚ࡶࠊ࣓࢝ࣛࡸࣉࣟࢪ࢙ࢡࢱ࣮ࡢゎീᗘࡢྥୖ࡟ࡼࡗ࡚ࠊⅬ⩌ࡢ㧗ᐦᗘ
໬ࡸ㧗⢭ᗘ໬ࡀᮇᚅ࡛ࡁࡿࠋࡲࡓࠊᩘ༓୓Ⅼࢆ㉸࠼ࡿ㧗ᐦᗘⅬ⩌ࡢࢹ࣮ࢱࡣࠊ㏻ᖖࡢ 3& ࡛ࡣ ḟ
ඖ⾲♧ࡍࡽᅔ㞴࡞ሙྜࡶ࠶ࡿࠋࡋ࠿ࡋࠊ㏆ᖺࠊࢤ࣮࣒ࡸື⏬⦅㞟ࠊ኱つᶍᩘ್ィ⟬⏝࡟㧗ᛶ⬟࡞
*38 ࡸ *38 ࢥࣥࣆ࣮ࣗࢸ࢕ࣥࢢᢏ⾡ࡢ㐍Ṍࡀⴭࡋࡃࠊࢹ࣮ࢱฎ⌮㏿ᗘࡢ㧗㏿໬ࡶᮇᚅࡉࢀࡿࠋ

㸲ࡲ࡜ࡵ
 Ᏹᐂ࢔ࣥࢸࢼ࡞࡝ࡢ኱ᆺᵓ㐀≀ࡢ㧗⢭ᗘィ ࡢࡓࡵ࡟ⴭ⪅ࡽࡀࡇࢀࡲ࡛ᢅࡗ࡚ࡁࡓ᱁Ꮚᢞᙳἲ࡜ཷࠊ ືⓗ
෗┿ 㔞࡛࠶ࡿStructure from Motion SfMMulti-Vision Stereo㸦MVS㸧ἲࡢ㸰ࡘࡢ⏬ീィ ἲ࡛ࠊᩥ໬㈈࡛
࠶ࡿྂ௦⎰ࡢḟඖᙧ≧ࢆィ ࡋࠊィ ⤖ᯝࡀ࡝ࡢ⛬ᗘ୍⮴ࡋ࡚࠸ࡿ࠿ホ౯ࡋࡓࠋ୺࡟౑⏝ࡋࡓ࣓࢝ࣛࡢ⏬
⣲ᩘࡢ㐪࠸࠿ࡽࠊ᱁Ꮚᢞᙳἲ࡛ᚓࡽࢀࡓⅬ⩌ᩘ࡜ SfM-MVSἲ࡛ᚓࡽࢀࡓⅬ⩌ᩘ࡟ࡣ ಸ௨ୖࡢᕪࡀ࠶ࡿ
ࡀࠊ༑ศ࡞ᐦᗘࡢⅬ⩌ࡀᚓࡽࢀࡓ㡿ᇦ࡟࠾࠸࡚ࡣࠊᙧ≧ィ ࡢ⢭ᗘࡣྠ⛬ᗘ࡛࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ
࠸ࡎࢀࡢᡭἲࡶᕷ㈍ࡢᏳ౯࡞࣓࢝ࣛࡸࣉࣟࢪ࢙ࢡࢱ࣮ࢆ฼⏝ࡋࡓ⡆౽࡞ࢩࢫࢸ࣒࡛ࠊࡇ࠺ࡋࡓගᏛᶵჾࡢᛶ
⬟ྥୖ࡟క࠸ࠊィ ⢭ᗘࡢྥୖࡶᮇᚅ࡛ࡁࡿࠋࡲࡓࠊᅗ㠃ࡢ௦ࢃࡾ࡜࡞ࡿ࢔࣮࢝࢖ࣈ࡜ࡋ࡚ࡢィ ࡔࡅ࡛࡞
ࡃࠊᚓࡽࢀࡓᩘ༓୓Ⅼ௨ୖࡢ⭾኱࡞ḟඖᗙᶆࢹ࣮ࢱࢆ౑ࡗࡓᩥ໬㈈ࡢᙧ≧ホ౯ࡸゎᯒἲࡢᥦ᱌ࡶࡋ࡚࠸ࡁ
ࡓ࠸࡜⪃࠼࡚࠸ࡿࠋ
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